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Abstract of JP 2003220330 (A) 

PROBLEM TO BE SOLVED: To provide a polymer chip for conducting nnixture, reaction, synthesis, 
extraction, separation and analysis of trace samples of one type or two or more types of organic 
compounds which absorb light in the range from 200 to 400 nm in a wave length region. ; SOLUTION: 
In two laminated polymer films contacting wrth the sample, when the maximum value in a glass- 
transition temperature of a polymer forming one layer film is taken as TgA([deg.lC) and the maximum 
value in the glass- transition temperature of a polymer forming the other layer film is taken as TgB 
([deg JC), transparent olefin-based polymer made films whose *TgA-TgB| (an absolute value) is within 
a range from 0-150[deg.]C are joined by heating and pressure-bonding at a temperature lower than 
both TgA and TgB, and the transparent polymer chip having a micro space for conducting storage, 
shift, reaction, recovery or the tike of me samples is prepared. ; COPYRIGHT: (C)2003, JPO 
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(54) TRANSPARENT POLYMER CHIP 

{57)Abstract; 

PROBLEM TO BE SOLVED: To provide a polymer chip for conducting mixture, reaction, 
syntJiesis. extraction, separation and analysis of trace samples of one type or two or more 
types of organic compounds which absorb light in the range from 200 to 400 nm in a wave 
length region. 

SOLUTION: In two laminated polymer films contacting with the sample, when the maximum 
value in a glass-transition temperature of a polymer forming one layer film is taken as TgAC C) 
and the maximum value in the glass- transition temperature of a polymer forming the other 
layer film is taken as TgBC C), transparent olefin-based polymer made films whose 
&verbar;TgA"TgB&verban (an absolute value) is within a range from 0-150° C are joined by 
heating and pressure-bonding at a temperature lower than both TgA and TgB, and the 
transparent polymer chip having a micro space for conducting storage, shift, reaction, recovery 
or the like of the samples is prepared. 
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CLAIMS 



[ClaimCs)] 

[Claim 1]. Aimed at mixing and reacting it, compounding it, extracting rt, separating it and 
analyzing a micro sample of an organic compound. It is the polymer chip which comprises a two- 
layer transparent polyolefine board at least. Storage of a sample formed by joining a two-layer 
transparent polyofefine board directly at least It has a minute space which performs movement, 
a reaction, recovery, etc. in a polymer chip, A peak price of ^ass transition temperature of olefin 
system polymer which forms a substrate of one layer in a laminated twoHayer transparent 
polyolefine board in contact with a sample And TgA (**X A transparent polymer chip whose 
|TgA--TgBj (absolute value) is characterized by being in the range of O^-ISO when a peak price 
of glass transition temperature of olefin system polymer which forms other substrates of one 
layer is set to TgB (**). 

[Claim 2]The transparent polymer chip according to claim 1, wherein a laminated twoHayer 
transparent polyolefine board in contact with a sample heat-^eats a joinable surface and is 
directiy joined at a temperature lower than any of TgA and TgB. 

[Claim 3]The transparent polymer chip according to claim 1 or 2, wherein a laminated two-layer 
transparent polyolefine board in contact with a sample carries out heat crimping and is directly 
joined at a temperature lower than any of TgA and TgB, 

[Claim 4]The transparent polymer chip according to any one of claims 1 to 3, wherein olefin 
system polymer which forms a transparent polyolefine board is amorphous polymer which has a 
peak price of glass transition temperature in the range of at least 80 - 250 **. 
[Claim 5]The transparent polymer chip according to any one of claims 1 to 4, wherein olefin 
system polymer which forms a transparent polyolefine board contains a cyclic structure unit 
formed of a carbon-carbon saturated bond in a polymers chain. 

[Claim 6]The transparent polymer chip according to any one of claims 1 to 5, wherein olefin 
system polymer which forms a transparent polyolefine board contains five to 8 membered-ring 
formed of a carbon-carbon saturated bond, or its condensed cyclic structure unit in a polymers 
chain. 

[Claim 73The transparent polymer chip according to any one of claims 1 to 6, wherein a cyclic 
structure unit contained in olefin system polymer which forms a transparent polyolefine board of 
at least one layer is arranged a block, alternation, or in the shape of random. 
[Claim 8]The transparent polymer chip according to any one of claims 1 to 1, wherein olefin 
system polymer which forms a transparent polyolefine board of at least one layer is a copolymer 
containing both a cyclic structure unit formed of a carbon-carbon saturated bond into a 
polymers chain, and a chain structure unit. 

[Claim 9]The transparent polymer chip according to any one of claims 1 to 8, wherein olefin 
system polymer which forms a transparent polyolefine board of at least one layer is a copolymer 
which contains a block structure part in a polymers chain. 

[Claim 10]The transparent polymer chip according to any one of claims 1 to 9 being a copolymer 
containing a block structure part which olefin system polymer which forms a transparent 
polyolefine board of at least one layer becomes from a chain structure unit formed of a carbon- 
carbon saturated bond into a polymers chain. 



[Claim 11]The transparent polymer chip according to any one of claims 1 to 10, wherein 
thickness (t) of a transparent polyolefine board of at least one layer in contact with a sample is 
in the range of 0.000 1<=t<=5000 (micrometer), 

[Claim 12]The transparent polymer chip according to any one of claims 1 to 1 1, wherein some or 
all of transparent polyolefine boards is created by the solvent cast method. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the transparent polymer chip obtained by joining 
a two-layer transparent polyolefine board directly at feast. It is related with the transparent 
polymer chip which is excellent in an optical property and dimensional accuracy aiming at mixing 
and reacting it, compounding it, extracting it, separating it and more particularly analyzing the 
micro sample of one sort or two sorts or more of organic compounds which absorbs the light of 
the range of 230-400 nm of wavelength areas at least 
[0002] 

[Description of the Prior Art]GeneraIly, since it is expensive and unstable, in tiie research to 
which these are mainly dealt with, as for an organic compound (especially a natural product and 
a living body related substance), advanced knowledge, ski)! level, and careful cautions have been 
needed. Since each stage of experiment operation was complicated, much helps and time were 
required and it was obliged to spend huge time, by the time it obtains the result to expect in the 
conventional research technique or arL However, the international cost competition between 
companies and research-and-development competition of the new product are increasing 
severity much more in recent years, Since it is in the situation where the world economy is also 
unpredictable, it is [ for accelerating research and development ] simpler, introduction of tiie 
cheaper research technique which is a high speed, or art is desired strongly, and many 
interesting ideas have come to be proposed, 

[0003]The microchips which can be extracted [ one of the ideas which should be most observed 
in these can mix the micro sample of an organic compound at high speed, can react, can be 
compounded, and ], separated and analyzed (a micro reactor, Mai Cros TASS, a microarray, etc.) 
It is also called Lab-on-a-Chip, : It is the concept that the work currently done in the laboratory 
will be conventionally done altogether on a smalt chip. The merit of a microchip is as follows and 
is attracting the big interest focusing on the researchers of medical science / medicine field as a 
new tool of research and development. 

- A reagent, a sample, and waste fluid are smati quantity. 

- The high speed processing of a reaction and analysis is possible, 

- High precision analysis is possible. Automation is easy, 

- The miniaturization of a system is possible, 

- Fertilization and integration are easy. 

[0004]A first stage type microchip applies micro-processing (micro fabrication) art, and 
microscale reaction vessel, channel for analysis, etc. Silicon, It formed on the substrate of 
inorganic materials, such as glass or quartz, and was manufactured by subsequently pasting 
silicon, glass, or the thin base of quartz together on it (for example, each gazette of JP,2- 
245655,A and J P, 5-80032. A). However, the microchip which comprises these inorganic materials, 
A manufacturing process with high (it is a process of etching and lamination especially) 
complexity and a manufacturing cost. There is a problem in cost and safety, like abandonment is 
difficult (for example, a serious possibility that the contractor who collects the chips which dealt 
with blood etc. wilt encounter damage, such as infection, with the broken chip is pointed out), and 



the improvement is demanded stron^y. 

[0005]Then, in order to solve many of these problems, manufacture is easy and cheap. And 
abandonment is easy and research and development in the microchip (polymer chip) made from 
organic polymer (plastic) which is safety (throwing away and incineration are possible) came (for 
example, each gazette of JP,2-259557.A and JP,8-327597,A) to be done. Generally the 
conventional polymer chip However, polystyrene (PSt), To the substrate of general-purpose 
transparent polymer, such as poly methyl methacr/late (PMMA) and polycarbonate (PC). The 
detailed slot which applies micro— processing (micro fabrication) art injection molding technique, 
embossing art, etc., and serves as a microscale reaction vessel and a channel for analysis is 
formed, A polyethylene (PE) film is put as a glue line, and also it is manufactured by putting and 
carrying out hot welding of the film made from polyethylene terephthalate (PET) from on the. In 
these general-purpose transparent polymer {PSt, PMMA, PC, PET, etc.). Unsaturated bonds 
(aromatic ring etc.), a carbonyl group, an ester group, a carbonate group, etc, exist in the 
polymers chain, and it has the essential character to absorb the light of the range which is 230- 
400 nm of wavelength areas. 

[0006]Therefore, the micro sample of one sort or two sorts or more of organic compounds which 
absorbs the light of the range of 230^400 nm of wavelength areas, for example. When trying to 
deal with (for example, DNA, RNA, protein, etc) with the conventional polymer chip. Since the 
range of the wavelength of the light which the sample which it is going to measure absorbs, and 
the range of the wavelength of the light which the polymer chip itself absorbs lapped, the things 
(mixing, a reaction, composition, extraction, separation, analysis, etc) for which direct detection 
of the target organic compound is carried out, and the state is observed correctly were 
theoretically impossible. 

[0007]What is done for the direct detection of the target organic compound with the UV 
detector which is general-purpose spectrophotometry from an industrial viewpoint, from the size 
of cost, simple nature, rapidity, and an appfication range, etc, — most — good — although it is 
easy to be better, since the background from the polymer board at the time of detection or a 
film is very large, direct detection of the target organic compound has not been carried out. 
Therefore, in conventional technology, the process to which a fluorescence reagent is made to 
add as a marker is required for each target organic compound, and it is obliged to observe the 
target organic compound secondarily by detecting the fluorescence of this fluorescence reagent 
with a laser detecting machine etc* 

[0008] However, the fluorescence reagent used conventionally is not only very expensive, but, 
Since the operation to which a fluorescence reagent is made to add is also dramatically 
complicated and the background from the polymer chip at the time of detection of the micro 
sample of an organic compound (a substrate and a film) is also still large, It had not resulted, by 
the time it established the art of obtaining the result which has sufficient accuracy and reliability 
in a high speed and low cost. On the other hand, in manufacture of the conventional polymer 
chip, PE film is pinched between a polymer board and a polymer film (mainly PET film), and the 
method (PE is used as a glue tine) of thermal melting arrival carrying out this and joining is 
adopted frequently. However, although PE film shows a certain amount of effect as a glue line, 
since this polymer is crystallinity, When a UV detector etc. try to perform optical measurement, 
the background originating in a crystal is observed as a big noise, and it has the essential 
problem of reducing detecting accuracy remarkably. In order to carry out thermal melting arrival 
of the polymer board and polymer film (mainly PET film) which form a polymer chip. Since the 
temperature conditions more than the melting point (Tm) of PE used as a glue Hne and glass 
transition temperature (Tg) are required, it also has the big problem that PE film carries out 
melting and softening, and changes. 

[0009]ln the polymer chip obtained by the conventional manufacturing method. It becomes what 
changed greatly compared with the wall (formed of general-purpose transparent polymer) of 
other three way types, and the microscale reaction vessel and the wall of the channel for 
analysis which are formed of PE film can perform neither exact mixing, nor the rate of flow, 
reaction control, etc. as a matter of fact. It comprised construction material from which the wall 
by the side of PE film and the wall of other three way types are different, in order to contact the 



wall surface in which the flow of the sample solution had two different character, it did not 
become uniform, but controlling the flow and the rate of flow of a sample correctly has also 
included intrinsically the big problem of being difficult. 

[0010]Namely, since the polymer chip which solves various problems mentioned above in 
conventional technology cannot be provided, in the use field which deals wfth the micro sample 
of an organic compound and of which a strict result is required, although it is dramatically 
expensive and we are strongly anxious about the safety at the time of abandonment the 
microchip made from quartz is still used. Then, development of the new product which satisfies 
the following requirements highly [ manufacture is easy and / the safety at the time of 
abandonment ] as a next-generation polymer chip has come to be called for strongly. 
Detection by UV is possible (high sensitivity is obtained though it is UV detection). 

- A target substance can be detected as H; is, without using an expensive fluorescence reagent. 

— It does not have a glue line. 

[0011]Then, this invention person succeeded in research and development of polymer 
(transparent olefin system polymer) new type, in order to solve many above-mentioned 
problems, and he proposed them (W094/29359X Hydrogenation [ of the six membered ring which 
is not less than 50% ] annular [ the minimum of the light transmission in the ultraviolet region of 
the light wavelengths 230--400 (nm) ]-in polymer which this invention person proposed 
corjugated diene system polymer (polycyclohexane system polymer), A possibility of adopting as 
a substrate material of the polymer chip for analyzing DNA and protein is also suggested 
(JP.2000-39420.A). 

[0012]However, in JP,2000-39420A Although it is suggested that the olefin system polymer 
which has a six membered ring transparent as a substrate material of a polymer chip is suitable 
in order to enable detection by UV, There is no statement of the method of forming microscale 
reaction vessel, channel for analysis, etc, elaborately in a polymer chip by being able to respond 
also to common transparent polyolefine broadly, and joining a twoHayer transparent polyolefine 
board directly. That is, it did not succeed in development of the product which still fulfills the 
conditions of the next-generation polymer chip mentioned above, but this immediate solution 
was desired strongly. 
[0013] 

[Probtem(s) to be Solved by the Invention]In order that this invention may solve the technical 
problem mentioned above, a two-layer transparent polyolefine board is joined directly at least, 
and let it be a technical problem to provide the transparent polymer chip with which it excelled in 
the optical characteristic, and microscale reaction vessel, channel for analysis, etc. were formed 
elaborately. 
[0014] 

[Means for Solving the Problem]thrs invention person inquired wholeheartedly, in order to solve 
an aforementioned problem. As a result, if the transparent polyolefine boards which consist of 
olefin system polymer which this invention person has the glass transition temperature (Tg) of a 
specific range, and has a desirable specific polymer chain structure are joined directly, A fact 
that a transparent polymer chip with which it excelled in the optical characteristic, and 
microscale reaction vessel, channel for analysis, etc. were formed elaborately was obtained was 
discovered, and this invention was completed. It is the invention about a transparent polymer 
chip with which it comprises [1] [12] of the following [ details / this invention ] more. 
[0015][1], Aimed at mixing and reacting it, compounding it, extracting it, separating it and 
analyzing a micro sample of an organic compound. It is the polymer chip which comprises a two- 
layer transparent polyolefine board at least. Storage of a sample formed by joining a twoHayer 
transparent polyolefine board directly at least, It has a minute space which performs movement, 
a reaction, recovery, etc. in a polymer chip, A peak price of glass transition temperature of olefin 
system polymer which forms a substrate of one layer in a laminated twoHayer transparent 
polyolefine board in contact with a sample And TgA (**), A transparent potymer chip whose 
|TgA-TgB| (absolute value) is characterized by being in the range of O-ISO ** when a peak price 
of glass transition temperature of olefin system polymer which forms other substrates of one 
layer is set to TgB (**). 



[001 6] [2] A transparent polymer chip given in [1], wherein a laminated twoHayer transparent 
polyolefine board in contact with a sample heat-treats a joinable surface and is directly joined at 
a temperature lower than any of TgA and TgB» 

[3] [1], wherein a laminated twoHayer transparent polyofefine board in contact with a sample 
carries out heat crimping and is directly joined at a temperature iower than any of TgA and TgB, 
or a transparent polymer chip given in [2]. 

[0017][4] A transparent polymer chip given in either of [1] " [3] to which olefin system polymer 
which forms a transparent polyolefine board is characterized by being amorphous polymer which 
has a peak price of glass transition temperature in the range of at least 80 ** ^ 250 **. 
[5] A transparent polymer chip given in either of [1] - [4], wherein olefin system polymer which 
forms a transparent polyolefine board contains a cyclic structure unit formed of a carbon-carbon 
saturated bond in a polymers chain. 

[0018][6] A transparent polymer chip given in either of [1] - [5], wherein olefin system polymer 
which forms a transparent polyolefine board contains five to 8 membered-ring formed of a 
carbon-carbon saturated bond, or its condensed cyclic structure unit in a polymers chain. 
[7] A transparent polymer chip given in either of [1] - [6] to which a cyclic structure unit 
contained in olefin system polymer which forms a transparent polyolefine board of at least one 
layer is characterized by being arranged a block, alternation, or in the shape of random, 
[0019][8] A transparent polymer chip given in either of [1] - [7], wherein olefin system polymer 
which forms a transparent polyolefine board of at least one layer is a copolymer containing both 
a cyclic structure unit formed of a carbon-carbon saturated bond into a polymers chain, and a 
chain structure unit. 

[9] A transparent polymer chip given in either of [1] - [8], wherein olefin system polymer which 
forms a transparent polyolefine board of at least one layer is a copolymer which contains a block 
structure part in a polymers chain. 

[0020] [10] Olefin system polymer which forms a transparent polyolefine board of at least one 
layer, A transparent polymer chip given in either of [1] ^ [9] being a copolymer containing a block 
structure part which consists of a chain structure unit formed of a carbon-carbon saturated 
bond into a polymers chain, 

[1 1} A transparent polymer chip given in either of [1] - [10], wherein thickness (t) of a 
transparent polyolefine board of at least one layer in contact with a sample is in the range of 

0.0001<^<^5000 (micrometer). 

[0021][12] A transparent polymer chip given in either of [1] - [1 1], wherein some or all of 
transparent polyolefine boards is created by the solvent oast method. 
Olefin system polymer which forms a transparent polyolefine board of this invention is 
transparent polymer which it becomes from carbon and hydrogen and in which a polymers main 
chain is formed of a carbon™carbon saturated bond, and is transparent polymer of amorphism 
nature especially preferably. In order that there may be no absorption of light by unsaturated 
bond or a functional group and also there may be no distribution of light originating in a crystal, 
such olefin system polymer can penetrate efficiently light of the range of 230-400 nm of 
wavelength areas, and serves as a desirable substrate material in this invention. 
[0022]In order to hold elaborate shape to an environmental variation in which olefin system 
polymer of this invention is thermal or mechanical, it is preferred to have a cyclic structure unit 
which regulates molecular motion of the polymers main chain and which is formed fi^om a 
carbon-carbon saturated bond. For example, cyclic structure units which are formed of a 
carbon-carbon saturated bond and which cyclic structure units of five to 6 membered-ring, 
those one sort or two sorts or more condensed preferably especially five to 8 membered-ring 
four to 10 membered-ring, and also tiiose derivatives can be illustrated. Specifically, a 
cyclobutane ring, a cyclopentane ring, a cyclohexane ring, a cycloheptane ring, cyclooctane rings, 
those one sort, or two sorts or more of condensation products and also those derivatives can be 
illustrated These cyclic structure units are not restricted, especially whether it exists in 
succession in a polymers chain within the limits of this invention or exists in aJtemation, randomness, 
a graft, and block like shape. 

[0023]In olefin system polymer of this invention, an introducing method in particular to inside of 



a polymers chain of a cyclic structure unit is not restricted, and can adopt publicly known art 
timely conventionally. The metaphor can illustrate combination of polymerization reactions (a 
radical polymerization, ionic polymerization, coordination polymerization, ring opening 
polymerization, addition condensation, a polycondensation, etc.), a polymerization reaction, and a 
hydrogenation reaction, an addition reaction, etc, and if needed, it chooses timely and it can be 
combined. For example, it is possible to introduce a cyclic structure unit made into the purpose 
with combination of a polymerization reaction and an addition reaction of cyclic olefin, and a 
polymerization reaction and a hydrogenation reaction of cyclic diene and styrene, etc, 
[0024]As concrete monomers which are adapted for these reactions, Cyclobutene, cyclopentene, 
a cyclohexene, cyclohepten, Cyclooctane, vinylcyclohexane, norbomene, bicyclo[2,2,1]hept 2^- 
ene. 4, 4. 0. ^ t«tracycto CiO]-3-dodecen, 6,6,1. l^- O^- ^, 0^' *^®''«cyolo [i4]-4-heptadecene, 
5,2.1. 02' t"«y°'o t6]_8-decene. 6,5.1. I^- 6, O^- 7, O^' Pentacycio [14]_4_hexa decene. 6,5.1. I^' ^ O^- ''. 
q9. pentacycio [13]_4_pentadecene. A heptacycio [8.7.0, l^- 9, 1*. 7, i H. ^7 q3. 8 o12, 16]_g_ 

etcosane. Pentacycio [4,7,0,1^'^, 0^'^^, 1^'^^-3-pentadecene, tricycio [4,4,0, l^-^l-S-undecene, 5- 
carboxymethyl bicyclo[2,2,1]hept 2-ene, 5-methyl-5-carboxymethyl bicyclo[2,2,1]hept 2-ene, 5- 
cyanobtcyclo[2.2.1]hept 2-ene, 4. 4, 0, ^. 1^- 8-cart>oxymethyl tetracycio [10]-3_dodecen, 4, 4, 0, 
^2.5 1 7. 8-carboxyethy) tetracycio [1(>]_g_jjQjgj.g^ 4 4 q -jZ, 5 -j 7, 8-carboxy n-propyl tetracycio [1Clj_3_ 
dodecen, 4, 4. 0, l^- 5, I?- 8-cart>o)cy isopropyltctracycio [10]-3_dodecen, 4. 4. 0, l^- 5. l'. 8-carboxy n- 
butyl tetracycio [10]_3_dodecen, 4. 4. 0. I^- 5, 1^- 8-methyl-8-carboxymethyl tetracycio [10]_3_dodecen, 
8~methyh8~carboxyethyl tetracycio [4.4.0,1 2-^, 1 ''^^J-S-dodecen. 4,4,0. I^- ^, l^- 8-methyl-8- 
carboxy n-propyl tetracycio [I0j_3_dodecen, B-methyl-8-carboxy isopropyitetracyclo [4. 4, 0, ^. 
V- 10]-3-dodecen. 4, 4. 0, l^- 5, 1^. 8-methyl-8-carboxy n-butyl tetracycio i^^-Z-dodeo^n. 4, 4, 0. ^, 
^7. 8-ethylldene tetracycio [10]-3-dodecen, 4. 4. 0. I^- 5, \ ^> 8-ethyltetracyclo i:i0]_3_dodecen. 4, 4. 0, 
^2.5 i7.8-methyltetracycloClO]_3_jQjejjg„ 6-ethy[-1 ,4.5,8-dimethano- 1.4,4a,5,6. 7,8,8a- 
octahydronaphthalene, 4, 4, 0, ^ l'- 5.10-dimethyl tetracycio f10]_3_dodecen, Dimethano 
octahydronaphthalene, ethyitetracyclo dodecen, trimethano octahydronaphthalene, 8,4,0, 1 ' , 1 * 
12 o8. penta [ISj^g^^exa decene, 7,4,0. 1^' ^ 1^' 0«^ P*^^ t^^]-3-pentadecene, 8,7,0, 1^' ^ 1^^' 
17^ 1 1 2, 1 5^ q2, 0^ ^ ' ^ heptacycio [1 ^y^^^\coseine. 8.8,0, 1 ^, 1 ^ ^ ' ^ ^, 1 ^ ^' ^ ^. 0^^ ^, 0^ 2' ^ h«P^*^y^'c> 

'-^^]-5"heneicosane, A dicyctopentadiene, a cyclopentadiene, cyclohexadiene. cycloheptadiene^ 
cyclo-octadiene, styrene, alpha-methylstyrene, vinylnaphthalene, vinylanthracene, etc. can be 
illustrated, 

[0025]In olefin system polymer to form, a transparent polyolefine board of this invention the 
number average molecular weight (standard polystyrene conversion). The range of 5,000- 
5.000,000 is preferred, tiie range of 10,000-3,000,000 is more preferred, and the range of 10.000- 
1.000,000 is preferred especially in order to manufacture a transparent polyoiefine board of this 
invention easily. If a number average molecular weight of olefin system polymer of this invention 
is less than 5,000, A transparent polyolefine board obtained wifl become vulnerable and, on the 
other hand, by a case where a number average molecular weight is 5,000,000 or more. Since 
melting or solution viscosity of olefin system polymer at the time of manufacture of a 
transparent polyolefine board becomes remarkably high, it will be very difficult to manufacture a 
transparent polyolefine board excellent in smooth nature. 

[0026]in olefin system polymer of this invention — and — 3M«Mc — having, in order to hold 
elaborate shape to an environmental variation with a thermal transparent olefin board. It is 
preferred to have a peak price of glass transition temperature (Tg: observed with a differential 
scanning calorimeter (DSC)) in the range of 80-250 **, especially a range that is 100~250 ** is 
preferred, and especially a range that is 110-240 is preferred. When joining a transparent 
polyolefine board as glass transftion temperature is less than 80 it becomes difficult to hold 
elaborate shape to a thermal environmental variation. On the other hand, since melting or 
solution viscosity becomes it remarkably high that glass transition temperature is not less than 
250 **, it becomes very difficult to manufacture a transparent polyolefine board excellent in 



smooth nature, A peak price of glass transition temperature in this invention means temperature 
of the highest glass transition point in those glass transition points, when olefin system pofymer 
of this invention has two or more glass transition points (for example, observed in the case of 
block copolymer), a peak of a spectrum acquired by DSC measurement when olefin system 
polymer of this invention has a broadcloth glass-transition-temperature field (observed by a 
random copolymer, mutual copolymer, etc.) — temperature by the side of an elevated 
temperature is meant most. 

[0027]In olefin system polymer of this invention, it adds to a cyclic structure unit formed of a 
carbon-carbon saturated bond, Containing a chain structure unit formed of a carbon-carbon 
saturated bond represented by '-GH^- ' structure, In olefin system polymer and the purpose of 

giving character, such as pliability, toughness, processability. solubility, melting nature, and an 
adhesive property, to a transparent polyolefine board manufactured, it is a desirable mode. These 
character improves with an increase in content of chain structure which exists in a polymers 
chain of olefin system polymer of this invention. However, in order for a transparent polyolefine 
board obtained from olefin system polymer of this invention to hold elaborate shape to a 
mechanical environmental variation. A mol (mol) ratio of a cyclic stnjcture unit / chain structure 
unit has the preferred range of 100 / 0 - 5/95, especially its range of 100 / 0 - 10/90 is 
preferred, and its range of 100 / 0 - 15/85 is the most preferred. 

[0028]In olefin system polymer of this invention, a chain structure unit is not restricted, 
especially whether it exists in succession in a polymers chain within the limits of this invention 
or exists in ait«matton, randomness, a graft, and block like shape. When a chain structure unit forms 
a block structure part especially, it becomes possible to give character, such as pliability, 
toughness, processability, solubility, melting nature, and an adhesive property, with a mechanical 
strength of olefin system polymer and a transparent polyolefine board obtained from it held. For 
example, a portion (block structure part) in which a chain structure unit exists succeeding a case 
where transparent polyolefine boards are joined directly contributes to improvement In adhesive 
strength greatly. 

[0029]Namely, in olefin system polymer which constitutes a transparent polyolefine board of this 
invention, Since a cyclic structure unit which exists in a polymer chain is upright and is smaii, 
make shape with an elaborate polyolefine board hold, and on the other hand, since a chain 
structure unit is flexible and is large, [ of molecular mobility ] [ of molecular mobility ] Since 
other polymers chains can be approached easily or it can become entangled with them, 
transparent polyolefine boards are considered to reveal a good adhesive property. 
[0030]an optical property and adhesive strength of a transparent polyolefine board with which 
olefin system polymer of this invention is obtained fi^om it — good — in the range which is 
better or does not have ++++*^ influence, A thing in particular containing elements (oxygen, 
nitrogen, silicon, etc.) other than a little unsaturated bonds (an aromatic ring, a double bond, 
etc.), functional groups (for example, a hydroxyl group, a carbonyl group, a carboxyl group, an 
amino group, etc.) or hydrogen, and carbon, etc. is not restricted, either. A transparent 
polyolefine board in this invention is a substrate made fi^om polymer (or a film, a sheet, a roll) 
manufactured ft"om the above-mentioned olefin system polymer of this invention, and the 
manufacturing method can apply publicly known art as it is conventionally- How to carry out 
cooling solidification to required shape, and specifically manufacture after olefin system polymer 
carries out heat melting. (For example, melting extrusion molding by injection molding, 
compression molding, inflation molding, a T die, etc, etcX A method of manufacturing by 
methods (for example, the solvent cast method, a spin coat method, etc.) of removing a solvent 
from a solution of olefin system polymer, etc. can be illustrated, and it is chosen timely if needed. 
It is a desirable method to remove a solvent from polymer solutions, such as the solvent cast 
method and a spin coat method, gradually, and to manufacture a substrate, when surface 
smoothness with a highly precise transparent polyolefine board of this invention is required from 
a viewpoint of realizing high smooth nature to a substrate face. 

[0031] Removing an impurity fi^om olefin system polymer of this invention as much as possible by 
operation of extraction etc. in manufacture of a transparent polyolefine board of this invention is 



a desirable pretreatment method which should be recommended in order to obtain a transparent 
olefin board which is excellent in an optical property. Thickness (t) of a transparent polyolefine 
board in this invention, In particular since it is chosen timely according to the purpose of using a 
transparent polymer chip of this invention, are not restricted, but from an industrial viewpoint It 
is preferred that it is in the range of 0-0001<=t<=5000 (micrometer), especially a thing in the 
range of 0,001<=t<=3000 (micrometer) is preferred, and it is most preferred that it is in the range 
of 0.01<=t<=2000 (micrometer). A transparent polyolefine board of this invention which has the 
thickness of these ranges becomes possible [ that it is compatible in an outstanding optical 
property and close dimensional accuracy (morphological stability) ], 

[0O32]When thickness (t) of a transparent polyolefine board of this invention is less than 0.0001 
micrometer, a mechanical strength of a substrate wilt fall and problems, like handling becomes 
difficult will be produced, on the other hand, if thickness (t) exceeds 5000 micrometers, it will 
become difficult to obtain a smooth substrate face, and it will be said that a manufacturing cost 
per substrate, material cost etc. go up etc. — good — better or a *^^**»* result will be caused. 
With a transparent polymer chip of this invention, it has the above-mentioned transparent 
polyolefine board laminated more than twoHayer [ that penetrates efficiently light of the range of 
230-400 nm of wavelength areas ] in the inside. And it is the feature by joining the above- 
mentioned transparent polyolefine board directly to form minute spaces (a reservoir, a capillary 
tube, a reactor, etc) for performing storage of a micro sample of an organic compound, 
movement a reaction, recovery, etc. in the inside. 

[0033]Here, in order to have a space where a transparent polymer chip of this invention is 
minute inside, it is required for at least one side of a transparent olefin board joined to have a 
breakthrough a minute hollow and a slot, and if needed beforehand on a substrate. It is possible 
to apply publicly known art as it is conventionally on a transparent polyolefine board of this 
invention as a method with being minute for becoming depressed and making a slot, a 
breakthrough, etc, form. Transfers (embossing, injection molding work, compression-^molding 
processing, etc.) etc. of a par turn of a draw spike made with etching (laser, plasma, a chemical, 
etc.) or metal, a plastic, silicon, etc. can specifically be illustrated, and choosing timely if needed 
is possible. 

[0034]In order to join a twoHayer transparent polyolefine board directly in manufacture of a 
transparent polymer chip of this invention, holding correctly shape of a minute space on a 
transparent polyolefine board, A peak price of glass transition temperature of olefin system 
polymer which forms a substrate of one layer in a two-layer transparent polyolefine board 
laminated TgA (**), When a peak price of glass transition temperature of olefin system polymer 
which forms other substrates of one layer is set to TgB (**X |TgA~TgBf (absolute value) needs 
to be in the range of 0-~150 *+. In order to make a microscale reaction vessel and a wall of 
methods of four of a channel for analysis into the same possible construction material and to 
control a flow and the rate of flow of a sample correctly, | As for TgA-TgB| (absolute value), it is 
preferred that it is in the range of 0~120 It is still more preferred that it is in a range which is 
0-100 and it is most preferred that it is in a range which is 0-80 *+, In a transparent polymer 
chip of this invention, ideal |TgA-TgB| is 0 1 it becomes difficult to hofd correctly shape of a 
minute space on a transparent polyolefine board, when TgA-TgB| (absolute value) is not less 
than 150 **, and sufficient adhesive strength for a two-layer transparent polyolefine board is not 
given — good — better or a ****** result is brought. 

[0035]In manufacture of a transparent polymer chip of this invention, directly junction of a two- 
iayer transparent polyolefine board for holding correctly shape of a minute space on a 
transparent polyolefine board laminated. It is required to heat-treat a joinable surface of a 
substrate and to join a transparent polyolefine board of at least one layer and a desirable two- 
layer transparent polyolefine board at a temperature lower than any of TgA and TgB. It is 
preferred especially in an ease of operation, and the simple nature of a device to carry out heat 
crimping of the laminated twoHayer transparent polyolefine board at a temperature lower than 
any of TgA and TgB from an industrial viewpoint and to join, thus, a transparent polymer chip of 
obtained this invention — any of a two-layer transparent polyolefine board — although — since 
it is not fijsing, shape of a minute space on a transparent polyolefine board can be held correctly- 



[0036]Conventionally, it can be adapted as it is and the heating method of a transparent 
polyolefine board (surface) of this invention can choose publicly known art timely rf needed. 
Specifically, an ultrasonic wave, electromagnetic waves (microwave), electrical oven, a heating 
compression roll, a heat pressing machine, etc. can be illustrated. Although not restricted 
especially concerning a heated atmosphere of a transparent polyolefine board, when degradation 
of olefin system polymer needs to be prevented as much as possible, carrying out heat crimping 
under inactive gas atmosphere (nitrogen, helium, etc) is recommended, 

[0037]In manufacture of a transparent polymer chip of this invention, in order to raise adhesive 
strength of transparent olefin boards. It is preferred that olefin system polymer which forms a 
transparent polyolefine board of at least one layer among twoHayer transparent polyolefine 
boards joined is a copolymer containing a cyclic structure unit More specifically, a cyclic 
structure unit contained in a polymers chain can illustrate a block alternation, or an olefin 
system copolymer arranged in the shape of random. It is still more preferred that it is a 
copolymer which contains both a cyclic structure unit formed of a carbon-carbon saturated bond 
into a polymers chain and a chain structure unit in these olefin system copolymers. It is 
preferred that it is especially a copolymer which contains a block structure part in a polymers 
chain, and it is most preferred that it is a copolymer containing a block structure part which 
consists of a chain structure unit formed of a carbon-carbon saturated bond into a polymers 
chain. 

[0038]When a flexible chain structure unit exists in the surface of a two-fayer transparent olefin 
board joined directly in a transparent polymer chip of this invention. Also in a temperature range 
lower than any of TgA and TgB by which molecular motion of a cyclic structure unit is 
restrained, as for a chain structure unit tn a polymers chain, molecular motion is caused easily. A 
polymers chain which exists in the surface of a two-layer transparent olefin board as the resuft 
can approach easily. When heat crimping of the transparent olefin boards is carried out and it 
joins directly by temperature conditions lower than any of TgA and TgB, it is thought that a good 
adhesive property is revealed. 

[0039]In a transparent polymer chip of this invention, before joining a two-layer transparent 
olefin board directly, a thing in particular for which ornamentation and denaturation. a coat, etc. 
are processed chemically or physically is not restricted within limits which do not have at least 
one substrate face on an optical property, either. Shape of a transparent polymer chip of this 
invention is chosen by the purpose of use timely, and a thing in particular currently held at a 
square, a rectangle, and a base material that comprises material of discoid, rolled form, or others 
is not restricted, either 
[0040] 

[Embodiment of the InventionjAlthough an example, a comparative example, the example of 
manufacture, a reference example, etc. explain this invention still more concretely below, this 
invention is limited to these examples and is not interpreted. The sample (transparent polyolefine 
board) of the olefin system polymer used by this invention is as follows. The reagent used for 
this invention and samples used the thing of the highest degree of purity which may be obtained. 

(1) A film with a thickness of 50 micrometers of sample A full hydrogenation poly (1,3- 
cyclohexadiene). The peak price of glass transition temperature (Tg) is 230 **. 

* It was compounded by W094/29359 by the method of the statement 

(2) The 50-micrometer film in thickness of sample B full hydrogenation 1,3-cyclohexadiene / 
butadiene / 1 ,3-cyclohexadiene (25/50/25:mol%), and a block copolymer. The peak price of glass 
transition temperature (Tg) is 220 

* It was compounded by * W094/29359 by the method of the statement, 

(3) The 50-micrometer film in thickness of sample C full hydrogenation 1 ,3-cyclohexadiene / 
isoprene / 1,3^cyclohexadiene (25/50/25:mol%), and a block copolymer (the random structure 
part of 1,3-cyclohexadiene and isoprene is included). The peak price of glass transition 
temperature (Tg) is 200 **. 

* It was compounded by * W094/29359 by the method of the statement. 

(4) The 50-micrometer film in thickness of sample D full hydrogenation norbomene system 



polymer. The peak price of glass b^ansition temperature (Tg) is 163 **. 

* ZEONOR1600 (made by Nippon Zeon [ Co., Ltd, ] Co,, Ltd,) : the polymer which hydrogenated 
the polymer obtained by the ring opening polymerization of norbomene (derivative). 

(5) The 50-micrometer film in thickness of sample E full hydrogenation norbomene system 
polymer The peak price of glass transition temperature (Tg) is 140 +*. 

* ZEONEX480R (made by Nippon Zeon [ Co., Ltd 3 Co,, Ltd) : the polymer which hydrogenated 
the polymer obtained by the ring opening polymerization of norbomene (derivative). 

(6) The 50-micrometer film in thickness of sample F full hydrogenation styrene / butadiene / 
styrene (25/50/25:mol%), and a block copolymer (the styrene portion is also hydrogenated). The 
peak price of glass transition temperature (Tg) is 150 

* It was compounded by + W094/29359 by the method of the statement 

(7) The 50-micrometer film in thickness of the sample GLDPE (low density polyethylene). The 
peak price of glass transition temperature (Tg) is -100 **. 

(8) A film with a thickness of 50 micrometers of the sample HPMMA (poly methyl methacrylateX 
The peak price of glass transition temperature (Tg) is 100 

[0041] 

[Exampfe(s) of Production]Creation of a "manufacture (1) of a transparent polyolefine board" 

base board: The film piece with a 60 mm[ in width ] x length of 100 mm was cut off from sample 

A'-H, Base board A-H was created by forming a micro channel 100 mm in length, 40 micrometers 

in width, and 40 micrometers in depth in the center section of the film piece by UV laser. 

(2) Creation of a cover substrate : from sample A-H, the film piece with a 60 mm[ in width ] x 

length of 100 mm was cut off, and cover substrate A-H was created 

[0042] 

[Work example 1]On base board A. cover substrate B was put in the same direction, and the 
substrate pair was prepared. The portion except 40 mm of tips of the substrate pair was bonded 

by thermo-compression on condition of for 190 0,3MPa (1 kgf/cm^™98.00665kPa). and 2 
seconds (the Product [ made from an Oriental energy machine ] Heat inclination-tests machine 
HG-100 type was used), the substrate pair bonded by thermo-compression — 15 mm[ in width ] 
x40 mm in length (the portion bonded by thermo-compression 30 mm.) 10 mm, the specimen of 
the portion which is not bonded by thermo-compression was cut off, and it asked for peel 
strength (heat sealing strength) with the measuring method based on ASTM D903-49 (in Oriental 
Baldwin UTMHII type tensilon, it measured with 200-mm the speed of testing for /). When the 
micro channel was observed from the cross sectioned direction with the optical microscope, the 
shape of a micro channel is before and after thermo compression bonding, and was heid 
correctJy. 
[0043] 

[Examples 2-1 5» the comparative examples 1—6] Like Example 1, on the base board, the cover 
substrate was put in the same direction and the substrate pair was prepared. The portion except 
40 mm of tips of the substrate pair was bonded by thermo-compression on condition offer a 
temperature lower than any of TgA and TgB, 0.3MPa, and 2 seconds (the Product [ made from 
an Oriental energy machine ] Heat inclination-tests machine HG-100 type was used), the 
substrate pair bonded by thermo-compression — 1 5 mm[ in width ] x40 mm in length (the 
portion bonded by thermo-compression 30 mm,) 10 mm, the specimen of the portion which is not 
bonded by thermo-compression was cut off, and it asked for peel strength (heat sealing 
strength) with the measuring method based on ASTM D903-49 (in Oriental Baldwin UTM-DI type 
tensilon, it measured with 200-mm the speed of testing for /). The micro channel was observed 
from the cross sectioned direction with the optical microscope, and the shape holding state of 
the micro channel was evaluated (when it is before and after thermo compression bonding and 
the shape of the channel is held,). When a base board or a cover substrate changes and the 
shape of a channel is not held, it expresses with x. . The result of Examples 1-15 and the 
comparative examples 1-6 is shown in the 1st table. 
[0044] 
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[0045] 

[Effect of the Invention]As for the new transparent polymer chip of this invention, the two-layer 
transparent polyolefine board is joined directly. 

Furthermore, the shape of the minute space in a polymer chip is held correctly. 
That is, it has the desirable feature [ say / ''for example it can detect as it is, without using an 
expensive fluorescence reagent for analysis of a nucleic acid fragment" ] "which can perform 
highly precise reaction control, control of flow, sopju^tion, and analysis" and "from which high 
sensitivity is obtained though it is possibility of detection by UV, and UV detection/' 
Manufacture is easy and excellent also in the safety at the time of abandonment, these features 
— a micro reactor (it is used for a cell free system protein synthesis reaction, a gene 
amplification reaction, etc), or Mai Cros — a desirable result is given as TASS (capillary- 
electrophoresis chip) (it is used for analysis of amino acid, protein, RNA, DNA, etc.) etc. That is, 
the transparent polymer chip of this invention can be conveniently used as new research art in 
medical fields (hemodiagnosis, immunoreaction, etc.), the life fields (genomics, a proteome 
analysis, etc), or the environmental fields (water quality analysis, microbioassay, etc.). 



[Translation done.] 



